Low bone mineral density and fractures in long-term hemodialysis patients: a meta-analysis.
The association between bone mineral density (BMD) by dual-energy X-ray absorptiometry (DXA) and fracture in patients with stage 5 chronic kidney disease (CKD) is unclear. We performed a meta-analysis to determine whether BMD by DXA was associated with fractures. We included published reports of completed studies that enrolled patients with stage 5 CKD; measured BMD by DXA at the spine, femoral neck, or radius; and reported on fractures. To compare mean BMD values between the fracture and nonfracture groups, we used the standardized mean difference as an effect measure. We synthesized study results using a random-effects meta-analysis model and tested for heterogeneity using Cochran Q test. Our results are unadjusted for confounders. Our outcome was fractures, either morphometric spine or clinical nonspine fractures. We identified 1,774 potentially relevant articles, retrieved 105 reports for evaluation, and included 6 cross-sectional studies with 683 subjects. The studies reported on 75 morphometric spine fractures and 79 clinical fractures. BMD was measured at the spine, femoral neck, and ultradistal, one third, and midradius. Mean age ranged from 60.5 +/- 14.3 to 73.6 +/- 6.3 years, and mean duration of dialysis therapy ranged from 36.8 +/- 3.1 to 87.1 +/- 60.2 months. For all BMD sites except the femoral neck, subjects with fractures had significantly lower BMD than subjects without fractures. For example, the pooled standardized mean difference was -0.44 (95% confidence interval, -0.80 to -0.08) in the 5 studies that examined associations between spine BMD and fracture. There was important heterogeneity in the association between BMD and fractures. This was a meta-analysis of cross-sectional observational studies and reports an unadjusted association between BMD and fracture. Our meta-analysis suggests that BMD is lower in patients with stage 5 CKD who have fractures. Future studies need to determine whether this association is independent of confounding factors, measurement of BMD is useful for predicting future fracture risk, and fractures may be prevented by treatments that preserve BMD.